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time to be able to classify all chemical changes under certain
heads. Curiously enough, Ostwald appears to have been blind
to the most obvious consequences of his main conception. If
it is desirable to avoid hypotheses as far as possible, then the
existence of energy itself becomes an undesirable postulate.
Changes in matter we can appreciate by means of our senses ;
but changes in energy manifest themselves only through the
modification of matter. When we measure temperature by
means of a thermometer, the actual subject of our observations
is the position of matter in a tube; in the measurement of
electrical potential our real criterion is the displacement of
matter in the form of a volt-meter needle; whilst our time-
measurements also are based upon the movement of matter
from one place to another. Upon these measurements, which
depend upon our senses, we superimpose the hypothesis of
energy; and although this hypothesis is probably a correct one,
it is none the less a stage further removed from " reality " than
our material measurements are. Thus Ostwald's attempt to
dispense with the idea of matter and yet deal with energy is
almost parallel to the effort of a man to lift himself off the
ground by tugging at his own coat collar: for it seems illogical
to measure energy changes by means of matter and then to
imagine that the results so obtained will hold good if the idea
of matter be dispensed with entirely.
The " atomic " school of chemistry, on the other hand, has
gone forward from triumph to triumph during the last three-
quarters of a century. In 1852, Frankland brought forward
the conception of constant valency, thereby opening up a new
field of application for the atomic theory of Dalton. Nine
years later, Pasteur was driven by his experimental results to
conclude that chemistry must widen its borders and take
spatial factors into consideration. The year 1862 saw the
foundation of the modern theory of chemical structure laid
by Kekule;l and since then the gigantic development of
organic chemistry has furnished ample justification of the
atomic theory. In 1867, the law of mass action in its turn
drew strength from the conception of material particles at the
base of chemical phenomena; and within seven years van't
paper (Phil. Mag., 1858,16,104) failed to attract attention.